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ABSTRAK

Rani Sugiarni (2024). Desain Didaktis Materi Perbandingan pada Matematika
Sekolah Untuk Mahasiswa Calon Guru

Pemahaman yang baik terhadap pengetahuan matematika sekolah khususnya materi
perbandingan urgent dimiliki oleh mahasiswa calon guru matematika. Hal ini
penting mengingat dalam mendukung tugas profesionalnya sebagai pendidik
Namun, ternyata, masih ditemukan mahasiswa yang mengalami learning obstacle
pada saat mempelajarinya. Oleh karena itu, penelitian ini bertujuan menghasilkan
desain didaktis rekomendasi materi perbandingan pada matematika sekolah yang
didahului dengan melakukan analisis scholarly knowledge dan organisasi
praxeology oleh peneliti dalam mendukung meminimalisasi learning obstacle
mahasiswa. Metode penelitian yang digunakan yaitu penelitian kualitatif dengan
pendekatan fenomenologi hermeneutik. Analisis data dilakukan sesuai dengan tiga
tahapan dalam Didactical Design Research (DDR), yaitu prospektif,
metapedadidaktik, dan retrospektif. Partisipan dalam mengidentifikasi learning
obstacle sebanyak 25 orang mahasiswa yang telah lulus perkuliahan Kapita Selekta
Matematika SMP; sedangkan partisipan dalam implementasi desain hipotesis
sebanyak 20 partisipan yang sedang mengikuti perkuliahan Kapita Selekta
Matematika SMP pada salah satu Program Studi Pendidikan Matematika Swasta di
Jawa Barat. Peneliti sebagai instrumen utama pada penelitian ini juga menggunakan
beberapa instrumen pendukung diantaranya tes diagnostik, pedoman wawancara,
dan lembar observasi. Hasil penelitian ini menunjukkan bahwa: (1) Karakteristik
learning obstacle mahasiswa calon guru yaitu didactical obstacle pada susunan
materi perbandingan, ontogenic obstacle pada teknis dasar aritmetika, dan
epistemological obstacle pada pengetahuan konsep rasio dan proporsi; (2) Susunan
hypothetical learning trajectory materi perbandingan, (3) Desain didaktis hipotetik
pembelajaran perbandingan berdasarkan Theory of Didactical Situation (TDS)
dengan empat situasi yaitu aksi, formulasi, validasi dan institusionaisasi; (4) hasil
implementasi desain didaktis hipotesis materi perbandingan menunjukkan prediksi
respons mahasiswa sebagaimana tercantum pada rancangan antisipasi didaktis
pedagogis yang sudah dirancang sebelumnya, (5) Analisis hasil penelitian
menghasilkan desain didaktis rekomendasi materi perbandingan. Secara
keseluruhan, penelitian ini menegaskan pentingnya desain didaktis materi
perbandingan pada matematika sekolah yang menunjang pengembangan
kompetensi profesional calon guru. Sehingga mahasiswa calon guru lebih siap
mengajarkan topik perbandingan dengan efektif. Identifikasi karakteristik learning
obstacles materi perbandingan setelah implementasi desain didaktis menjadi salah
satu tindak lanjut yang direkomendasikan penelitian ini.

Kata kunci: Desain Didaktis, Matematika Sekolah, Learning Obstacle, Materi
Perbandingan
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ABSTRACT

Rani Sugiarni (2024). Didactic Design of Ratio Topics in School Mathematics for
Pre-Service Teachers.

A good understanding of school mathematics knowledge, particularly ratio topics,
is urgent for pre-service mathematics teachers. This is important considering that in
supporting their professional duties as educators. However, many pre-service
mathematics teachers still face learning obstacles when studying this material. This
study aims to develop a didactic design for teaching ratio topics in school
mathematics by analyzing scholarly knowledge and praxeological organization to
help minimize these learning obstacles. The research employed a qualitative
method with a hermeneutic phenomenology approach. Data analysis adhered to the
three stages of Didactical Design Research (DDR): prospective, metapedadidactic,
and retrospective stage. The research identified learning obstacles among 25
participants who had completed proportion topics in Junior High School
Mathematics course, while 20 participants who were currently enrolled in the
course took part in the implementation of the hypothetical design. The findings of
this study indicate: (1) The characteristics of learning obstacles for pre-service
teachers are didactical obstacles in the arrangement of ratio materials, ontogenic
obstacles in basic technical arithmetic, and epistemological obstacles in knowledge
of the concepts of ratio and proportion; (2) The development of a hypothetical
learning trajectory for ratio topics; (3) The design of a hypothetical didactic model
for teaching ratio topics based on the Theory of Didactical Situations (TDS)
encompassing  four situations: action, formulation, validation, and
institutionalization; (4) The implementation results of the hypothetical didactic
design indicated student responses aligned with the previously designed didactic
pedagogical anticipation framework; (5) The analysis of the research results
produced a recommended didactic design for teaching ratio topics. Overall, this
study underscores the importance of a didactic design for ratio topics in school
mathematics to support the development of professional competencies in pre-
service teachers, thereby preparing them to teach this topic more effectively.
Identifying the characteristics of learning obstacles after the implementation of
didactic design is one of the recommended follow-ups of this study.

Keywords: Didactic Design, School Mathematics, Learning Obstacles, Ratio
Topics

Rani Sugiarni, 2024 iv
DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



DAFTAR ISl

LEMBAR HAK CIPTA .ottt i
LEMBAR PENGESAHAN........coiitiiiict e ii
ABSTRAK ..ottt ns iii
ABSTRACT et e e e e re e nraeean iv
Yl I O 1 PSSR v
DAFTAR TABEL ..ottt vii
DAFTAR GAMBAR ...ttt viii
DAFTAR LAMPIRAN ...ttt snraae e Xii
BAB | PENDAHULUAN ....oooiii i nian e 1
1.1 Latar BelaKang........cccooioiiiiiie et 1
1.2 Tujuan Penelitian ........cccooveiieiiee e 16
1.3 Pertanyaan Penelitian..........ccooiiiiiiiniiieiee s 17
1.4 Manfaat Penelitian ..........cccooieiiiiiiieceee e e 17
1.5 DefiniSi OPEraSiONa .......ccccoveiiiieiiiiiieiie e sttt 18
BAB Il KAJIAN PUSTAKA ...ttt 20
2.1 Scholarly Knowledge pada Materi Perbandingan...........cccceovvenenencninne 20
2.2 Anthropological Theory of DIdactiCs ..........cccoeveieneieienisereeeeee, 31
2.3 Pengetahuan Organisasi Praxeology pada Materi Perbandingan.............. 39
2.4 Teori Situasi DIAAKLIS ......c.ccereiiriiiiiisseee e 59
2.5 Learning ODBStACIE.........ccccveiiie e 61
2.6 Hypothetical Learning TrajeCtory .........ccocuvvireererene e, 66
2.7 Didactical Design RESEAICN .........coveeiiiiiiiiie e 70
2.8 Penelitian yang Relevan...........ccccovviiiiiiiccc e 75
2.9 KerangKa BerpiKir........cccocieiiiieiieiciieseese e 84
BAB Il METODE PENELITIAN .....coiiiiieieeseeese e 88
3.1 JeniS PENelItian ......coouiiiieiiee e 89
3.2 Desain PeNEIILIAN ......cueiiiiiie e 89
3.3 Partisipan Penelitian ..........ccccceoveiiiiiiiic e 90
3.4 Teknik Pengumpulan Data...........ccccoveiveiienieeiieiie e sie e sie e e see e 92
3.5 INStrumen PenElITIAN ........ccveiviie e 97
3.6 Teknik AnalisiS DAt .........cccceiieiieriieiesie e 98
Rani Sugiarni, 2024 v

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



3.7  Teknik KeabSahan DaAta.........ueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeennenennnees 99

3.8 EtiKa Penelitian ..o 103
3.9 Prosedur PENEIITIAN ........ccvviiiiiiiee e 103
BAB IV TEMUAN DAN PEMBAHASAN ......cooiiii e 107
A1 TEIMUAN .ottt e e ab e s be e s be e e sbr e e saneeeaa 107
4.1.1 Karakteristik Learning Obstacle Mahasiswa Calon Guru............ 107
4.1.2 Susunan Hypothetical Learning Trajectory Materi Perbandingan 147
4.1.3 Desain Didaktis Hipotesis Materi Perbandingan .............ccccceveue., 152
4.1.4 Implementasi Desain Didaktis Hipotesis Materi Perbandingan ... 187
4.1.5 Desain Didaktis Rekomendasi Pada Materi Perbandingan........... 247
4.2 PemMbDANASAN ..o s 249
4.2.1 Karakteristik Learning Obstacle Mahasiswa Calon Guru............ 249
4.2.2 Susunan Hypothetical Learning Trajectory Materi Perbandingan 257
4.2.3 Desain Didaktis Hipotesis Materi Perbandingan ..............cccccve.... 259
4.2.4 Implementasi Desain Didaktis Hipotesis Materi Perbandingan ... 262
4.2.5 Desain Didaktis Rekomendasi Pada Materi Perbandingan........... 266
BAB V SIMPULAN, IMPLIKASI, DAN REKOMENDASI ........cccccecevveiinnn. 272
5.1 SIMPUIAN oo 272
5.2 IMPIIKASI c..eovieiecc et 275
5.3 REKOMENUASI.....ccueeieieiiiieiiiee et 275
DAFTAR PUSTAKA ettt e e e et e e e neee s 277
LAMPIRAN-LAMPIRAN ...t 292
Rani Sugiarni, 2024 vi

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



DAFTAR TABEL

Tabel 2. 1 Teory (®) dan Technology (0) sajian Rasio.........cccccecevevvereriveiinnnnns 43
Tabel 2. 2 Teory (®) dan Technology (0) sajian Proporsi.........c.cceecvevvereerennns 43
Tabel 2. 3 Technique (t) dan type of Task (T)pada Sajian Rasio...................... 44
Tabel 2. 4 Technique (z) dan type of Task (T) pada Sajian Proporsi ................ 46
Tabel 2. 5 Karakteristik Learning ObStacles.............cccoevveveveieiececececeeene, 64
Tabel 4. 1 Komentar dan Saran Evaluator Terhadap Instrumen Tes Diagnostik 108
Tabel 4. 2 Perbandingan Senilai............ccoviviiiiiiiiicieseeeee e 126
Tabel 4. 3 Komentar dan Saran Evaluator pada Desain Didaktis Hipotesis....... 152

Tabel 4. 4 Situasi Didaktis, Prediksi Respon Mahasiswa, dan Antisipasi

Didaktis Pedagogis pada RasSio ...........ccccecvveveieveee i 155
Tabel 4. 5 Situasi Didaktis, Prediksi Respon Mahasiswa, dan Antisipasi

Didaktis Pedagogis pada perbandingan senilai............ccccovevvrnennen. 163
Tabel 4. 6 Situasi Didaktis, Prediksi Respon Mahasiswa, dan Antisipasi

Didaktis Pedagogis pada Perbandingan Bertingkat .......................... 172
Tabel 4. 7 Situasi Didaktis, Prediksi Respon Mahasiswa, dan Antisipasi

Didaktis Pedagogis pada perbandingan berbalik nilai ..................... 178
Tabel 4. 8 Komponen Modul Ajar Perbandingan ............ccocevvviveniininiiinnennns 188
Tabel 4. 9 Keterkaitan Komponen Modul Ajar Perbandingan dan Situasi

DIAKEIS ...cvvvveieiee et 188
Tabel 4. 10 Daftar Modul Ajar, Sampul, Tautan Dokumen, dan Deskripsinya. 189
Tabel 4. 11 Desain Didaktis REKOMENASI .......ccvevvvrieiieririie e 247

Rani Sugiarni, 2024 vii

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



Gambar 1.
Gambar 1.
Gambar 1.
Gambar 1.
Gambar 1.

Gambar 1.

Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.

Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.

Gambar 2.
Gambar 3.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

Rani Sugiarni,

DAFTAR GAMBAR

1 Perkembangan Penelitian Materi Perbandingan.................c.......... 5
2 Task Perbandingan Senilai ...........ccccceevveiiiiiicc i, 10
3 Jawaban Mahasiswa M15 Pada Task Perbandingan Senilai ........ 10
4 Task Perbandingan Berbalik Nilai..........ccccooviniiiiiiiie 11
5 Jawaban Mahasiswa M110 Pada Soal Perbandingan Berbalik

INTTE v e n 11
6 Jawaban Mahasiswa M110 Pada Soal Perbandingan Berbalik

NTTAE .o 12
1 Contoh Masalah Jenis Missing Value ............ccoocooeiiiincnincnnnn. 29
2 Penafsiran Struktur Organisasi dalam Praksiologi...............c........ 35
3 Levels of didactic co-determination ..............ccocevvvrieniininnenennnnens 38
4 Organisasi Matematika Pada Materi Perbandingan ...................... 40
5 Levels of didactic co-determination pada materi perbandingan.... 41

6 Referensi Model Epistemologi: Teori (®) dan Teknologi (8) pada

Materi Proporsi Berdasarkan Organisasi Praxeology................. 42
7 Seqitiga DIdaAKLIS ......ocvveieiie e 72
8 Segitiga Didaktis ModifiKasi..........cccceevveiiiiiiiiieccic e 72
9 Metapedadidaktik Dilihat dari Sisi ADP, HD, dan HP ................. 73
10 Fishbone diagram pada penelitian matematika sekolah untuk

CAION QUIU . 84
11 Bagan Kerangka Berpikir.........ccoceiveiininiieeniniesee e 87
1 Alur dan Prosedur Penelitian...........ccocoovieiinene s 104
1 Soal D1 Menyatakan RaSiO ..........cccccvverveieieeneeieseese e 110
2 Kesalahan Jawaban Mahasiswa Menyatakan Rasio Pada Soal D1 111
3 Soal D3 dan D4 Menentukan Rasio Dua Besaran......................... 112
4 Kesalahan Jawaban Mahasiswa Pada Soal D3 dan D4 ................. 112
5 Bahan Ajar Mahasiswa Untuk Makna Rasio............c.ccccccevverieennnns 116
6 Soal D2 dan D5 Menyelesaikan Rasio Ekuivalen........................ 117
7 Kesalahan Jawaban Mahasiswa Pada soal D2 dan D5................. 117
2024 viii

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA

CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

Rani Sugiarni,

8 Bahan Ajar Mahasiswa Untuk Proporsi .........cccccceevveeiiieiiecieenen. 120
9 Soal D6 dan D7 Konsep Perbandingan ............ccccoeevviieiveneennns 120
10 Kesalahan Jawaban Mahasiswa Pada Soal D6 dan D7 .............. 121
11 Bahan Ajar Mahasiswa Untuk Perbandingan...........cc.cccceevenene. 123
12 Soal D9 dan D12 Representasi Rasio dalam Tabel, Grafik dan
PEISAMAAN........eeiiiieiie ittt 124
13 Kesalahan Jawaban Mahasiswa Pada soal D9 dan D12.............. 125
14 Grafik Perbandingan Berbalik Nilai...........c.ccocoiiiiiinincninen, 126
15 Soal D11 Menyelesaikan SKala............cccccooeveieiiinieniie e 129
16 Jawaban Mahasiswa Menyelesaiakan soal D11......................... 130
17 Bahan Ajar Mahasiswa Untuk SKala...............ccccceeveiieeiicniennennn, 132
18 Soal D8 dan D14 Menyelesaikan Laju Perubahan...................... 133
19 Jawaban Mahasiswa Pada Soal D8 ............c.cccceveiiieniiininee, 134
20 Jawaban Mahasiswa Menyelesaiakan Soal Laju Perubahan....... 136
21 Bahan Ajar Mahasiswa Untuk Laju Perubahan............c.............. 138
22 Soal D10 dan D13 Menyelesaikan Masalah Perbandingan......... 139

23 Jawaban Mahasiswa Menyelesaiakan Soal Perbandingan Senilai 140

24 Jawaban Mahasiswa Menyelesaiakan Soal Perbandingan

Berbalik Nilai .......cccoooiiiiiiiiic e 141
25 Soal D15 Menyelesaikan Masalah Perbandingan Bertingkat ..... 142
26 Jawaban Mahasiswa Menyelesaiakan Soal Pemcahan Masalah 143
27 Bahan Ajar Mahasiswa untuk Perbandingan Bertingkat............. 146
28 Rancangan Konsep HLT yang Dikembangkan Oleh Peneliti ..... 148
29 HLT Pembelajaran Perbandingan.............cccccvevvviiveniiinieennenens 149
30 HLT Pertemuan 1 .......ocoueeiiriiieiie e 150
31 HLT PertemMUAN 2 ......coiieiiiiiiiieiie et 151
32 Desain Didaktis Hipotesis Pembelajaran Perbandingan.............. 154
33 Capaian Pembelajaran Pada E-Learning..........ccccccoeevevvvvveniennnns 190
34 Bahan Ajar Pada E-Learning..........ccccccevvvevvvienvvenesie e 191
35 Mind Mapping Pada E-Learning.........ccccocevervrenienenneneneneniens 191
36 Lembar Kerja Mahasiswa Pada E-Learning...............cccoeevevunennee. 191
37 Apikasi Geogebra Pada E-Learning..........ccccceeveevieiiienie e, 192

2024 ix

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA

CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

Gambar 4.
Gambar 4.

Rani Sugiarni,

38 Evaluasi Pada E-Learning .........ccccovvvvveiieiiee e 193
39 Hasil Mind Mapping Mahasiswa Tentang Rasio ........................ 194
A0 TASK L oottt 197
41 Jawaban 1 Mahasiswa Task L........ccccvieriinieniennennieseeneeee e 198
A2 TASK 2 oottt et nneas 199
43 Jawaban Mahasiswa pada Desain 2 pada Task 2...........cccccueuen. 200
44 Jawaban Mahasiswa pada Desain 3 pada Task 2...........cccocueuen. 200
R I TG TSP SSTRPR 202
46 Jawaban Mahasiswa Desain 4 pada Task 3.........ccooceiiiininnen, 202
47 Jawaban Mahasiswa pada Kesimpulan Konsep Rasio................. 203

48 Hasil Mind Mapping Mahasiswa Tentang Perbandingan Senilai 204

49 Desain 5 pada TasK 4.......cccoeeieieneieniniseeeeeeeee e 207
50 Jawaban Mahasiswa Desain 5 Melengkapi Tabel........................ 208
51 Jawaban Mahasiswa Desain 5 ..........cccevieieninniiiiie e 208
52 Jawaban Mahasiswa Masalah 4 Membuat Grafik....................... 209
53 Jawaban Mahasiswa Menyatakan Persamaan pada Desain 5...... 209
54 Masalah 6 pada Task 5 .......ccccocviiiiiniiiee e, 210
55 Jawaban Mahasiswa pada Masalah 6 .............c.ccceeveviieiieiieennen, 211
56 Masalah 7 pada Task 6 .......ccccceevverieiieiieie e 212
57 Jawaban Mahasiswa pada Desain 7..........ccccvvervreninneneneneniens 213
58 Desain 8 pada TasK 7.......cceeririnieieieie e 214
59 Jawaban Mahasiswa Desain 8 Menentukan Skala ...................... 214
60 Jawaban Mahasiswa Desain 8 Jarak Sebenarnya............c..c........ 215
61 Jawaban Mahasiswa Desain 8 Menentukan Jarak pada Peta ...... 216
62 Soal Mahasiswa Task Project Pertemuan 1.........cc.ccoovvvvivernennnn, 217
63Jawaban Mahasiswa Task Project Pertemuan 1...........ccccceeuennen, 217
64 Jawaban Mahasiswa Ayo Simpulkan Pertemuan 1..................... 219
65 Jawaban Mahasiswa Ayo Simpulkan Pertemuan 1..................... 220
66 Hasil Mind Mapping Mahasiswa Tentang Perbandingan

BertingKat ........c.ooiiiiiiiiieeee 221
67 Masalah 9 pada Task 8 ........ccccevviiiiiiieiic e 224
68 Jawaban Mahasiswa Desain 9 pada Task 8...........ccccevevvernrnnn. 224
2024 X

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA

CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



Gambar 4.
Gambar 4.
Gambar 4.

Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

Rani Sugiarni,

69 Desain 10 pada Task 8........ccccceviiiiiiiieiie e 226
70 Jawaban Mahasiswa Desain 10 .........ccocervrerenienenenesieeenieeen, 226
71 Hasil Mind Mapping Mahasiswa Tentang Perbandingan

Berbalik Nilai .........cccoovviiiii e 228
72 Desain 11 pada Task 9.....cccceveeieeiiiieieeie e 229
73 Jawaban Mahasiswa Desain 11 Melengkapi Tabel..................... 230
74 Jawaban Mahasiswa Desain 11 Melengkapi Pertanyaan ............ 230
75 Jawaban Mahasiswa Desain 4 Membuat Grafik ..............cccc....... 231
76 Jawaban Mahasiswa Menyatakan Persamaan pada Desain 11.... 231
77 Masalah 12 pada Task 10 .......ccccceeveiieiieiecc e 232
78 Jawaban Mahasiswa pada Desain 12...........cccccccevvvevviieieesieannns 233
79 Masalah 13 dan Masalah 14 pada Task 11........cccccviviiiniiniininns 235
80 Jawaban Mahasiswa pada Masalah 13 danl4 ...........c.cccecvenenen, 236
81 Menggambar Grafik Perbandingan Senilai ..............cccccoeveiveenen. 238
82 Menggambar Grafik Perbandingan Berbalik Nilai...................... 238
83 Soal Mahasiswa Task Project Pertemuan 2 ...........cccceovvveniennen, 239
84 Jawaban Mahasiswa Task Project Pertemuan 2............cccccoe..... 240
85 Jawaban Mahasiswa Ayo Simpulkan Pertemuan 2..................... 241
86 Jawaban Mahasiswa Ayo Simpulkan Pertemuan 2..................... 242
87 Alur Pembelajaran Perbandingan Senilai..........c..cccooeoeiiiininne 268
88 Alur Pembelajaran Perbandingan Berbalik Nilai ........................ 269

2024 xi

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA

CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



DAFTAR LAMPIRAN

Lampiran 1 Hasil Validasi Tes DiagnostiK ..........cccooeiveiivereiieeseeic e, 291
Lampiran 2 Instrumen Tes DIagnOStiK..........cccevivereerieiieeiieie e e eie e e enie e 293
Lampiran 3 Artefak Jawaban Tertulis.........c.ccoceviiininiiiiieseseeeeees 313
Lampiran 4 Format Lembar Pernyataan Kesediaan Menjadi Partisipan............ 314
Lampiran 5 Pedoman WaWaNCAIa...........c.ccverueeieieeireeireseeseeseeseesseesseseesseennas 315
Lampiran 6 Trankrip WawanCara............cccccveieeieiieseesieseeseesieseeseessesseessnesnas 318
Lampiran 7 Trankrip FGD ..o s 329
Lampiran 8 Hasil Validasi DESAIN...........ccccuririiiiiiiiere s 344
Lampiran 9 Desain Didaktis ReKomendasi ............ccccceovveviiiciieieecc e 348
Lampiran 10 Desain Bahan AjJar..........ccccceoiveiiiieiieie e 385
Lampiran 11 Lembar ODSEIVASI ........ccccoviiiiiiiiiiieese e 386
Lampiran 12 Hasil ODSEIVASI ..........coiiiiiiiiiiiiieeee s 390
Lampiran 13 Dokumentasi Implementasi Desain ...........cccccovveveeiieiieccie e, 394
Lampiran 14 Surat 1zin Penelitian...........ccccceoiiiiiiiie e 395
Lampiran 15 Surat Keterangan Pelaksanaan Penelitian.............cccoocvenininene. 396
Rani Sugiarni, 2024 xii

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



277

DAFTAR PUSTAKA

Adharini, D., & Herman, T. (2021). Didactical design of vectors in mathematics to
develop creative thinking ability and self-confidence of Year 10 students. In
Journal of Physics: Conference Series (Vol. 1882, Issue 1).
https://doi.org/10.1088/1742-6596/1882/1/012089

Agustin, P. S., Nur’Aeni, E., Pranata, O. H., & Apriani, I. F. (2021). The rectangle
circumference didactical design based on singing, playing, analyzing,
discussing, evaluating (SPADE) learning model. In Journal of Physics:
Conference Series (Vol. 1806, Issue 1). https://doi.org/10.1088/1742-
6596/1806/1/012099

Ahsyar, T. K., & Afani, D. (2019). Evaluasi Usability Website Berita Online
Menggunakan Metode Heuristic Evaluation. Jurnal Iimiah Rekayasa Dan
Manajemen Sistem Informasi, 5(1), 34-41.

Andini, W., & Jupri, A. (2017). Student Obstacles in Ratio and Proportion
Learning. In Journal of Physics: Conference Series (Vol. 812, Issue 1).
https://doi.org/10.1088/1742-6596/812/1/012048

Apriani, M. S., & Rianasari, V. F. (2020). Designing hypothetical learning
trajectory in supporting pre-service mathematics teachers to conduct higher-
order thinking oriented learning in microteaching course. In Journal of
Physics: Conference Series (Vol. 1470, Issue 1). https://doi.org/10.1088/1742-
6596/1470/1/012014

Arce-Ferrer, A., Frisbie, D. A., & Kolen, M. J. (2002). Standard errors of
proportions used in reporting changes in school performance with achievement
levels. International Journal of Phytoremediation, 21(1), 59-75.
https://doi.org/10.1207/S15326977EA0801_04

Arican, M. (2015). Exploring preservice middle and high school mathematics
teachers’ understanding of directly and inversely proportional relationships.
University of Georgia Attens, Georgia.

Arican, M. (2018). Preservice Middle and High School Mathematics Teachers’
Strategies when Solving Proportion Problems. International Journal of
Science and Mathematics Education, 16(2), 315-335.
https://doi.org/10.1007/s10763-016-9775-1

Arican, M. (2019a). Facilitating pre-service mathematics teachers’ understanding
of directly and inversely proportional relationships using hands-on and real-
world problems. International Journal of Research in Education and Science,
5(1), 102-117.

Arican, M. (2019b). Preservice Mathematics Teachers’ Understanding of and
Abilities to Differentiate Proportional Relationships from Nonproportional
Relationships. International Journal of Science and Mathematics Education,
17(7), 1423-1443. https://doi.org/10.1007/s10763-018-9931-x

Arican, M. (2023). The development and application of an interview structure on
determining preservice mathematics teachers’ competence in proportional

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



278

reasoning. Mathematics Education Research Journal, 35(Suppl 1), 55-79.
https://doi.org/10.1007/s13394-021-00388-5

Arican, M. (2024). Correction to: Preservice Middle and High School Mathematics
Teachers’ Strategies when Solving Proportion Problems (International Journal
of Science and Mathematics Education, (2018), 16, 2, (315-335),
10.1007/s10763-016-9775-1). International Journal of Science and
Mathematics Education, 22(4), 937. https://doi.org/10.1007/s10763-018-
09943-2

ARICAN, M. (2020). Investigating Preservice Teachers’ Determination and
Representation of Proportional and Nonproportional Relationships in Terms
of Problem Contexts. Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik
Egitimi Dergisi, 14(1), 629-660. https://doi.org/10.17522/balikesirnef.683225

Arican, M., & Kiymaz, Y. (2022). Investigating Preservice Mathematics Teachers’
Definitions, Formulas, and Graphs of Directly and Inversely Proportional
Relationships. Mathematics Enthusiast, 19(2), 632—656.
https://doi.org/10.54870/1551-3440.1566

Arican, M., Verschaffel, L., & Van Dooren, W. (2023). Preservice middle school
mathematics teachers’ strategy repertoire in proportional problem solving.
Research in Mathematics Education, 1-21.
https://doi.org/10.1080/14794802.2023.2212260

Artigue, M., Haspekian, M., & Corblin-Lenfant, A. (2014). Introduction to the
Theory of Didactical Situations (TDS). Networking of Theories as a Research
Practice in Mathematics Education, 47-65. https://doi.org/10.1007/978-3-
319-05389-9 4

Bakker, A., Doorman, M., & Drijvers, P. (2003). Design research on how IT may
support the devlopment of symbols and meaning in mathematics education.
Freudenthal Institute, Utrecht University, 1-29.

Barwell, R. (2005). Empowerment, EAL and the national numeracy strategy.
International Journal of Bilingual Education and Bilingualism, 8(4), 313-327.
https://doi.org/10.1080/13670050508668613

Ben-Chaim, D., llany, B.-S., & Keret, Y. (2008). “"Authentic Investigative
Activities{*’} for Teaching Ratio and Proportion in Pre-Service Mathematics
Teacher Education. Bolema-Mathematics Education Bulletin-Boletim De
Educacao Matematica, 21(31), 129-159.

Billstein, R., Libeskind, S., & Lott, J. W. (n.d.). A problem solving approach to
mathematics for elementary school teachers. (No Title).

Bintara, I. A., & Suhendra. (2021). Analysis toward learning obstacles of junior
high school students on the topic of direct and inverse proportion. In Journal
of  Physics: Conference  Series  (Vol. 1882, Issue  1).
https://doi.org/10.1088/1742-6596/1882/1/012083

Biori, H., Dasari, D., Faturohman, I., & Juandi, D. (2022). Analysis of the
Epistemological Obstacle of Junior High School Students on Proportion

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



279

Topic. AIP Conference Proceedings, 2468(1).
https://doi.org/10.1063/5.0102464

Booth, J. L., & Koedinger, K. R. (2012). Are diagrams always helpful tools?
Developmental and individual differences in the effect of presentation format
on student problem solving. British Journal of Educational Psychology, 82(3),
492-511. https://doi.org/10.1111/].2044-8279.2011.02041.x

Borowski, E. J., & Borwein, J. M. (1989). Dictionary of mathematics. (No Title).

Brousseau, G. (2002). Theory of Didactical Situations in Mathematics. In Theory
of Didactical Situations in Mathematics. research-information.bris.ac.uk.
https://doi.org/10.1007/0-306-47211-2

Brousseau, G. (2006). The Didactical Contract: The Teacher, the Student and the
Milieu. Theory of Didactical Situations in Mathematics, 226-249.
https://doi.org/10.1007/0-306-47211-2_13

Brown, R. E., Weiland, T., & Orrill, C. H. (2020). Mathematics Teachers’ Use of
Knowledge Resources When Identifying Proportional Reasoning Situations.
International Journal of Science and Mathematics Education, 18(6), 1085—
1104. https://doi.org/10.1007/s10763-019-10006-3

Budak, K. S., & Akcay Ozkan, Z. (2022). Pre-Service Teachers’ Understanding of
Continuity. International Electronic Journal of Mathematics Education,
17(2), em0674. https://doi.org/10.29333/iejme/11669

Burgos, M., & Godino, J. D. (2022). Prospective primary school teachers’
competence for analysing the difficulties in solving proportionality problem.
Mathematics  Education  Research  Journal,  34(2), 269-291.
https://doi.org/10.1007/s13394-020-00344-9

Cabero-Fayos, |., Santagueda-Villanueva, M., Villalobos-Antlnez, J. V., & Roig-
Albiol, A. I. (2020). Understanding of inverse proportional reasoning in pre-
service teachers. Education Sciences, 10(11), 1-109.
https://doi.org/10.3390/educsci10110308

Carraher, D. W., Schliemann, A. D., & Schwartz, J. L. (2018). Early Algebra Is Not
the Same as Algebra Early. In Algebra In The Early Grades (pp. 235-272).
Routledge. https://doi.org/10.4324/9781315097435-12

Chevallard, Y. (1999). L’analyse des pratiques enseignantes en théorie
anthropologique du didactique. Recherches en didactique des mathématiques,
19(2), 221-266. Recherches En Didactique Des Mathématiques, 19(2), 221
266.

Chevallard, Y. (2002). Organiser I’étude 3. Ecologie & régulation. Actes de La, 11,
41-56.

Chevallard, Y., & Bosch, M. (2014). Didactic Transposition in Mathematics
Education. Encyclopedia of Mathematics Education, 170-174.
https://doi.org/10.1007/978-94-007-4978-8_48

Clapham, C., & Nicholson, J. (2009). The Concise Oxford Dictionary of

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



280

Mathematics (Oxford Paperback Reference).

Clements, D. H., Sarama, J. (2009). Title: Learning Trajectories in early
mathematics- Sequences of acquisition and teaching. Encyclopedia on Early
Childhood Development, 7, 1-6.

Clements, D. H., & English, L. D. (2004). Hypothetical learning trajectories 5(1)
(pp. 81-89). Psychology Press.
https://doi.org/https://doi.org/10.1207/s15327833mtl0602_1

Clements, D. H., & Sarama, J. (2014). Learning and teaching early math: The
learning trajectories approach. In Learning and Teaching Early Math: The
Learning Trajectories Approach. Routledge.
https://doi.org/10.4324/9780203520574

Cramer, K. A., Post, T., & Currier, S. (1993). Learning and teaching ratio and
proportion: Research implications: Middle grades mathematics. In Research
ideas for the classroom: Middle grades mathematics (pp. 159-178).
Macmillan Publishing Company.

Creswell, J. W. (2017). Introduction to mixed method research (Trans. Ed.:
Sdzbilir, M) Ankara. Trn. Ed.: Mustafa Sozbilir. 2nd. Edition, Ankara: Pegem
Akademi.

Del Mar Lifidn-Garcia, M., Contreras, L. C., Climent, N., Montes, M. A., Carrillo,
J., & Mufoz-Catalan, M. C. (2019). Features of the specialised knowledge in
geometry of prospective primary teachers at the beginning of their training. In
Student Teaching: Perspectives, Opportunities and Challenges (pp. 57-107).

Dewi, D. A. K., Suryadi, D., Suratno, T., Mulyana, E., & Kurniawan, H. (2017).
Meaning of Fractions. In A. S.,, H. T., R. L.S.,, K. D.,, N. AB.D,, S. E.,, M.
H.S.H., J. A, S LR, & I. M. (Eds.), Journal of Physics: Conference Series
(Vol. 812, Issue 1). Institute of Physics Publishing.
https://doi.org/10.1088/1742-6596/812/1/012115

Diana, N., Suryadi, D., & Dahlan, J. A. (2020). Didactical Design of Circle
Equation and Tangent of Circle Analytic Geometry Learning. In R. L.S., P.
E.C,H. T., & A. PJ. (Eds.), Proceedings of the 7th Mathematics, Science,
and Computer Science Education International Seminar, MSCEIS 2019.
European Alliance for Innovation. https://doi.org/10.4108/eai.12-10-
2019.2296529

Diba, D. M. S., & Prabawanto, S. (2019). The analysis of students’ answers in
solving ratio and proportion problems. In Journal of Physics: Conference
Series (Vol. 1157, Issue 3). https://doi.org/10.1088/1742-6596/1157/3/032114

Eka, F., Sugiatno, S., Munaldus, M., Hamdani, H., & Sayu, S. (2023). Didactical
Design with Problem Posing to Overcome Epistemological Obstacles in
Problem Solving. Jurnal Didaktik Matematika, 10(2), 355-369.
https://doi.org/10.24815/jdm.v10i2.33086

Ekawati, R., Lin, F. L., & Kohar, A. W. (2022). Investigating teachers’ mathematics
pedagogical content knowledge on ratio and proportion: Does it exist in

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



281

teaching? Cakrawala Pendidikan, 41(3), 830-847.
https://doi.org/10.21831/cp.v41i3.39457

Ekawati, R., Lin, F. L., & Yang, K. L. (2015a). Developing an Instrument for.
International Journal of Science and Mathematics Education, 13(1), 1-24.
https://doi.org/10.1007/s10763-014-9532-2

Ekawati, R., Lin, F. L., & Yang, K. L. (2015b). Primary teachers’ knowledge for
teaching ratio and proportion in mathematics: The case of Indonesia. Eurasia
Journal of Mathematics, Science and Technology Education, 11(3), 513-533.
https://doi.org/10.12973/eurasia.2015.1354a

Ekawati, R., Lin, F., & Yang, K. (2018). The Enactment of Mathematics Content
Knowledge and Mathematics Pedagogical Content Knowledge in Teaching
Practice of Ratio and Proportion: A Case of Two Primary. In IOP Conference
Series: Materials Science and Engineering (Vol. 288, Issue 1).
https://doi.org/10.1088/1757-899X/288/1/012122

Ekmekci, A., Corkin, D. M., & Fan, W. (2019). A multilevel analysis of the impact
of teachers’ beliefs and mathematical knowledge for teaching on students’
mathematics achievement. Australian Journal of Teacher Education, 44(12),
57-80. https://doi.org/10.14221/ajte.2019v44n12.4

Euclid. (1956). The thirteen books of Euclid’s Elements. In Internet Archive. New
York : Dover Publications.

Euler, L. (1984). Elements of Algebra, translated by John Hewlett. New York.

Ezaki, J., Li, J., & Copur-Gencturk, Y. (2024). Teachers’ Knowledge of Fractions,
Ratios, and Proportional Relationships: the Relationship Between Two
Theoretically Connected Content Areas. International Journal of Science and
Mathematics Education, 22(2), 235-255. https://doi.org/10.1007/s10763-023-
10372-z

Fadhilaturrahmi, Ananda, R., & Yolanda, S. (2021). Pengembangan Local
Instructional Theory Topik Perbandingan Berbasis Pendekatan RME di
sekolah Dasar. Jurnal Basicedu, 5(3), 1683-1688.

Fadli, M. R. (2021). Memahami desain metode penelitian kualitatif. Humanika,
21(1), 33-54. https://doi.org/10.21831/hum.v21i1.38075

Fiangga, S., Palupi, E. L. W., Kohar, A. W., Ekawati, R., & Setianingsih, R. (2021).
Pre-service Mathematics Teachers’ Design on Hypothetical Learning
Trajectory. International Joint Conference on Science and Engineering 2021,
209(ljcse), 401-408.

Fitrianna, A. Y., Yuliani, A., & Yuspriyati, D. N. (2019). A Didactical Design of
Problem Based Learning Teaching Materials to Overcome Students Learning
Obstacles on Calculus. In H. W., W. S A, I. M, N. N, P. K.S., & P. R.C.I.
(Eds.), Journal of Physics: Conference Series (Vol. 1315, Issue 1). Institute of
Physics Publishing. https://doi.org/10.1088/1742-6596/1315/1/012087

Fraenkel, Jack R., Wallen, N. E. (2009). How to Design and Evaluate Research in

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



282

Education. In McGraw-Hill Higher Education (Issue 0). Mcgraw-hill
Education-Europe.

Friberg, J. (2007). A Remarkable Collection of Babylonian Mathematical Texts. In
A Remarkable Collection of Babylonian Mathematical Texts. Springer.
https://doi.org/10.1007/978-0-387-48977-3

Frobisher, L. . (2007). Learning to teach shape and space: a handbook for students
and teachers in the primary school. Nelson Thornes.

Fuadiah, N. F. (2017). Hypothetical learning trajectory pada pembelajaran bilangan
negatif berdasarkan teori situasi didaktis di sekolah menengah. Mosharafa,
6(1), 13-24.

Fuadiah, N. F., & Sawitri, Z. A. (2020). A new learning trajectory on the pyramid
volume for secondary school. Journal of Physics: Conference Series, 1480(1).
https://doi.org/10.1088/1742-6596/1480/1/012028

Fuadiah, N. F., Suryadi, D., & Turmudi. (2019). Teaching and learning activities in
classroom and their impact on student misunderstanding: A case study on
negative integers. International Journal of Instruction, 12(1), 407-424.
https://doi.org/10.29333/iji.2019.12127a

Glassmeyer, D., Brakoniecki, A., & Amador, J. M. (2021). Identifying and
supporting teachers’ robust understanding of proportional reasoning. The
Journal of Mathematical Behavior, 62, 100873.
https://doi.org/10.1016/j.jmathb.2021.100873

Gravemeijer, K. (2004). Local Instruction Theories as Means of Support for
Teachers in Reform Mathematics Education. In Mathematical Thinking and
Learning  (Vol. 6, Issue 2, pp. 105-128).  Routledge.
https://doi.org/10.1207/s15327833mtl0602_3

Harel, G. (2008). What is Mathematics? A Pedagogical Answer to a Philosophical
Question, Guershon Harel. Proof and Other Dilemmas: Mathematics and
Philosophy, 265-290. https://doi.org/10.5948/up09781614445050.018

Hariyani, M., Herman, T., Suryadi, D., & Prabawanto, S. (n.d.). Mengembangkan
Desain Didaktis Berdasarkan Hambatan Belajar dan Learning Trajectory
Siswa pada Konsep Dasar Pecahan di Sekolah Dasar. DWIJA CENDEKIA:
Jurnal Riset Pedagogik, 6(2), 416-425.

Hayrup, J. (2005). Leonardo fibonacci and abbaco culture. A proposal to invert the
roles. Revue d’Histoire Des Mathematiques, 11(1), 23-56.

Hurst, M. A, Butts, J. R., & Levine, S. C. (2022). Connecting Symbolic Fractions
to Their Underlying Proportions Using Iterative Partitioning. Developmental
Psychology, 58(9), 1702-1715. https://doi.org/10.1037/dev0001384

Hutauruk, A. J., & Panjaitan, S. M. (2020). Penguasaan materi matematika sekolah
dan permasalahannya pada mahasiswa prodi pendidikan matematika. Jurnal
Pembelajaran Matematika Inovatif, 3(1), 81-90.

Instefjord, E., & Munthe, E. (2016). Preparing pre-service teachers to integrate

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



283

technology: an analysis of the emphasis on digital competence in teacher
education curricula. European Journal of Teacher Education, 39(1), 77-93.
https://doi.org/10.1080/02619768.2015.1100602

Irfan, M., Nusantara, T., Subanji, S., & Sisworo, S. (2019). Direct proportion or
inverse proportion? The occurrence of student thinking interference.
International Journal of Scientific and Technology Research, 8(7), 587-590.

Irfan, M., Nusantara, T., Subanji, Sisworo, Wijayanto, Z., & Widodo, S. A. (2019).
Why do pre-service teachers use the two-variable linear equation system
concept to solve the proportion problem? Journal of Physics: Conference
Series, 1188(1), 12013. https://doi.org/10.1088/1742-6596/1188/1/012013

Izsak, A., & Jacobson, E. (2013). Understanding teachers’ inferences of
proportionality between quantities that form a constant difference or constant
product. National Council of Teachers of Mathematics Research Presession:
Denver, CO, USA.

Jatisunda, M. G., Suryadi, D., & Prabawanto, S. (2021). Development of
competencies for teaching geometry through an analysis learning obstacle.
Journal ~ of  Physics:  Conference  Series,  1806(1), 12114,
https://doi.org/10.1088/1742-6596/1806/1/012114

Johnson, K. (2017). A study of pre-service teachers use of presenting their
proportional reasoning. Mathematical Knowledge for Teaching, 551-558.

Joyner, J., & Reys, B. (2000). Principles and Standards for School Mathematics:
What’s in It for You? Teaching Children Mathematics, 7(1), 26-29.

Jupri, A., Usdiyana, D., & Sispiyati, R. (2019). Designing an algebra learning
sequence: The case of operations on algebraic expressions. Journal of Physics:
Conference  Series, 1280(4), 42038. https://doi.org/10.1088/1742-
6596/1280/4/042038

KARLI, M. G., & YILDIZ, E. (2022). Incorrect Strategies Developed by Seventh-
Grade Students to Solve Proportional Reasoning Problems. Journal of
Qualitative Research in Education, 22(29), 111-148.
https://doi.org/10.14689/enad.29.5

Klein, P. D. (1998). Knowledge, concept of. Taylor and Francis.
https://doi.org/10.4324/9780415249126-P031-1

Kusumaningsih, W., Supandi, S., & Ariyanto, L. (2020). Ethnomathematics for
congruence concept: A didactical design in a mathematics classroom. In
Journal of Physics: Conference Series (Vol. 1663, Issue 1).
https://doi.org/10.1088/1742-6596/1663/1/012036

Lamon, S. J. (2007). Rational numbers and proportional reasoning: Toward a
theoretical framework for research. The Second Handbook of Research on
Mathematics Teaching and Learning, 1, 629-668.

Lamon, S. J. (2020). Teaching Fractions and Ratios for Understanding. In Teaching
Fractions and Ratios for Understanding. Routledge.

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



284

https://doi.org/10.4324/9781003008057

Laursen, S. L., Hassi, M. L., & Hough, S. (2016). Implementation and outcomes of
inquiry-based learning in mathematics content courses for pre-service
teachers. International Journal of Mathematical Education in Science and
Technology, 47(2), 256-275.
https://doi.org/10.1080/0020739X.2015.1068390

Lestari, P., Nurhasanah, F., Aryuna, D. R., Chrisnawati, H. E., Kurniawati, 1.,
Kuswardi, Y., & Wulandari, A. N. (2019). Proportional reasoning and belief
of pre-service mathematics teachers: The use of modified Authentic
Investigation Activities (AIA) model. In AIP Conference Proceedings (Vol.
2194). https://doi.org/10.1063/1.5139788

Lim, K. H. (2020). Burning the Candle at Just One End. Mathematics Teaching in
the Middle School, 14(8), 492-500. https://doi.org/10.5951/mtms.14.8.0492

Lim Li Gek, P. (2020). Teaching through problem solving. In Mathematics
Teaching In Singapore - Volume 1: Theory-informed Practices (pp. 175-186).
https://doi.org/10.1142/9789811220159 0011

Madden, J. J. (2018). Knowing Ratio and Proportion for Teaching. In Mathematics
Matters in Education (pp. 93-115). Springer. https://doi.org/10.1007/978-3-
319-61434-2 5

Maknun, C. L., Rosjanuardi, R., & Jupri, A. (2020). Didactical Design on Drawing
and Analysing Trigonometric Functions Graph through a Unit Circle
Approach. International Electronic Journal of Mathematics Education, 15(3),
em0614. https://doi.org/10.29333/iejme/9275

Marfuah, M., Suryadi, D., Turmudi, T., & Isnawan, M. G. (2022). Providing Online
Learning Situations for In-Service Mathematics Teachers’ External
Transposition Knowledge During COVID-19 Pandemic: Case of Indonesia.
Electronic Journal of E-Learning, 20(1 Special Issue), 69-84.
https://doi.org/10.34190/ejel.20.1.2388

Marieta, W. F. D., Rusnayati, H., & Wijaya, A. F. C. (2016). Desain didaktis konsep
gradien grafik v (t) sebagai percepatan atau perlambatan berdasarkan
hambatan belajar peserta didik kelas X SMA. Jurnal Penelitian &
Pengembangan Pendidikan Fisika, 2(2), 105-112.

Mcmahon, M., & Patton, W. (2002). Using qualitative assessment in career
counselling. International Journal for Educational and Vocational Guidance,
2, 51-66.

Miftah, R., Amalina, A. N., & Kurniawati, L. (2022). Didactical design of
mathematical reasoning on three dimensional in high school. In Journal of
Physics: Conference Series (Vol. 2157, Issue 1). https://doi.org/10.1088/1742-
6596/2157/1/012043

Millington, T. A., & Millington, W. (1966). Dictionary of mathematics. (No Title).
Moloeng Lexy, J. (2007). Metodologi penelitian kualitatif edisi revisi. PT Remaja

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



285

Rosdakarya. Bandung, March, 410.

Monteiro, C. (2003). Prospective Elementary Teachers’ Misunderstandings in
Solving Ratio and Proportion Problems. Proceedings of the 27th Conference
of the International Group for the Psychology of \nMathematics Education
Held Jointly with the 25th Conference of PME-NA, 3, 317-324.

Musser, Gary L.; Peterson, Blake E.; Burger, W. F. (2014). Mathematics For
Elementary Teachers: A Contemporary Approach 10th Edition. John Wiley &
Sons.

Muttaqgin, H., Putri, R. I. 1., & Somakim. (2017). Design research on ratio and
proportion learning by using ratio table and graph with OKU Timur context at
the 7 th grade. Journal on Mathematics Education, 8(2), 211-222.
https://doi.org/10.22342/jme.8.2.3969.211-222

Nicholson, J. (2014). The Concise Oxford Dictionary of Mathematics. The Concise
Oxford Dictionary of Mathematics.
https://doi.org/10.1093/acref/9780199679591.001.0001

Norul, S., Syed, A., & Malaya, U. (2022). Malaysian Online Journal of Educational
Sciences Conceptions of Ratio and Proportions Among Year Five Pupils:
Case Study. MOJES: Malaysian Online Journal of Educational Sciences,
10(January), 11-23.

Novita, R., Herman, T., Suryadi, D., & Dasari, D. (2022). Realistic mathematics
education in developing pre-service elementary teachers’ mathematical
literacy: A didactical design on rational number. AIP Conference Proceedings,
2633(1), 30035. https://doi.org/10.1063/5.0102260

Nugraha, Y., Sa’dijah, C., Susiswo, & Chandra, T. D. (2023). Proportional and
Non-Proportional Situation: How to Make Sense of Them. International
Journal of Educational Methodology, 9(2), 355-365.
https://doi.org/10.12973/ijem.9.2.355

Nurrahmi, H., Suryadi, D., & Fatimah, S. (2017). Students’ Algebraic Thinking
Process in Context of Point and Line Properties. InR. L.S., N. A.B.D., R. null,
& A. A.G. (Eds.), Journal of Physics: Conference Series (Vol. 895, Issue 1).
Institute of Physics Publishing. https://doi.org/10.1088/1742-
6596/895/1/012085

Ojose, B. (2015). Proportional Reasoning and Related Concepts: Analysis of Gaps
and Understandings of Middle Grade Students. Universal Journal of
Educational Research, 3(2), 104-112.
https://doi.org/10.13189/ujer.2015.030206

Oktaviani, W. R., Herman, T., & Darhim, D. (2022). Didactic design to improve
mathematical reasoning ability of high school students on derivative
application materials. AIP Conference Proceedings, 2577(1), 20047.
https://doi.org/10.1063/5.0096139

Orrill, C. H., 1zsék, A., Cohen, A., & Templin, J. (2010). Preliminary Observations
on Teachers > Multiplicative Reasoning : Insights From the Does it Work and

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



286

Diagnosing Teachers > Multiplicative Reasoning Projects. Kaput Center for
Research and Innovation in STEM Education, University of Massachusetts:
Dartmouth, MA, USA.

Osana, H. P., & Royea, D. A. (2011). Obstacles and challenges in preservice
teachers’ explorations with fractions: A view from a small-scale intervention
study. Journal of Mathematical Behavior, 30(4), 333-352.
https://doi.org/10.1016/j.jmathb.2011.07.001

Ozen Yilmaz, G. (2019). Investigating Middle School Students’ Achievement and
Strategies in Proportional Reasoning Problems Thesis. In Progress in Retinal
and Eye Research (Vol. 561, Issue 3, pp. S2-S3). Middle East Technical
University.

Phuong, N. T., & Loc, N. P. (2020). Solving word problems involving “ratio”
concept of the fifth - Grade students: A study in Vietnam. Universal Journal
of Educational Research, 8(7), 2937-2945.,
https://doi.org/10.13189/ujer.2020.080722

Piskin Tung, M., & Cakiroglu, E. (2022). Fostering prospective mathematics
teachers’ proportional reasoning through a practice-based instruction.
International Journal of Mathematical Education in Science and Technology,
53(2), 269-288. https://doi.org/10.1080/0020739X.2020.1844909

Pournara, C. (2009). Developing a new pre-service secondary mathematics teacher
education programme: Principles for content selection and emergent tensions.
Education as Change, 13(2), 293-307.
https://doi.org/10.1080/16823200903234836

Prabawanto, S., & Mulyana, E. (2017). Developing Lesson Design to Help
Students’ Triangle Conseptual Understanding. In R. L.S., N. A.B.D., R. null,
& A. A.G. (Eds.), Journal of Physics: Conference Series (Vol. 895, Issue 1).
Institute of Physics Publishing. https://doi.org/10.1088/1742-
6596/895/1/012172

Prabowo, A., Suryadi, D., Dasari, D., & Juandi, D. (2023). Theory of didactical
situation view on planning the lesson by preservice mathematics teacher. AIP
Conference Proceedings, 2614(1). https://doi.org/10.1063/5.0125850

Program, U. (2004). Undergraduate Programs and Courses in the Mathematical
Sciences: CUPM Curriculum Guide 2004 A report by the Committee on the
Undergraduate Program in Mathematics of The Mathematical Association of
America. ERIC.

Puspita, E., Suryadi, D., & Rosjanuardi, R. (2022). LEARNING OBSTACLES OF
PROSPECTIVE MATHEMATICS TEACHER STUDENTS ON THE
CONCEPT OF CHAIN RULES AND ALTERNATIVE DIDACTIC
DESIGNS. Journal of Engineering Science and Technology, 17, 9 — 16.

Puspita, E., Suryadi, D., & Rosjanuardi, R. (2023). The Effectiveness of Didactic
Designs for Solutions to Learning- Obstacle Problems for Prospective
Mathematics Teacher Students: Case Studies on Higher-Level Derivative

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



287

Concepts. Mathematics Teaching-Research Journal, 15(3), 5-18.

Putri, W. K. H. W., Suryadi, D., & Mulyana, E. (2020). Developing a didactical
design: The distance between a point and a line in three dimensional shape.
Journal of Physics: Conference Series, 1521(3). https://doi.org/10.1088/1742-
6596/1521/3/032027

Rahayu, E. G. S., Juandi, D., & Jupri, A. (2021). Didactical design for distance
concept in solid geometry to develop mathematical representation ability in
vocational high school. Journal of Physics: Conference Series, 1882(1).
https://doi.org/10.1088/1742-6596/1882/1/012077

Riastuti, A., & Suryadi, D. (2023). Design Didactic Triangular Properties Based on
the Level Geometric Thinking Van-Hiele of Grade Vii Students. AKSIOMA:
Jurnal  Program Studi Pendidikan Matematika, 12(2), 2449.
https://doi.org/10.24127/ajpm.v12i2.7079

Riehl, S. M., & Steinthorsdottir, O. B. (2019). Missing-value proportion problems:
The effects of number structure characteristics. Investigations in Mathematics
Learning, 11(1), 56-68. https://doi.org/10.1080/19477503.2017.1375361

Rohaeti, E. E., Nurjaman, A., Sari, I. P., Bernard, M., & Hidayat, W. (2019).
Developing didactic design in triangle and rectangular toward students
mathematical creative thinking through Visual Basic for PowerPoint. In
Journal of Physics: Conference Series (Vol. 1157, Issue 4).
https://doi.org/10.1088/1742-6596/1157/4/042068

Ruli, R. M., Prabawanto, S., & Mulyana, E. (2019). Didactical design research of
quadratic function based on learning obstacle and learning trajectory. In N.
AB.D., S. null, P. I, S. null, A. AG., & A. R.R. (Eds.), Journal of Physics:
Conference Series (Vol. 1157, Issue 4). Institute of Physics Publishing.
https://doi.org/10.1088/1742-6596/1157/4/042060

Sagita, L., Setiyani, & Sumiarsih. (2021). Designing teaching materials based on
process skills approach to mathematical representation ability in polyhedron.
InS. U, N.F.,Y.W,, L. I, &S. R. (Eds.), Journal of Physics: Conference
Series (Vol. 1957, Issue 1). IOP Publishing Ltd. https://doi.org/10.1088/1742-
6596/1957/1/012015

Saleem, T. (2021). Teaching Direct and Inverse proportion to 5 Grade Students
through Pictures and Real-Life Problems , Leading Towards Autonomous
Learning. Journal of Science Education, 3(1).

Salimi, M., Hidayah, R., Susiani, T. S., & Karsono, K. (n.d.). Pendampingan
Implementasi Pendekatan Saintifik untuk Mengembangkan Kemampuan
Perencanaan dan Pelaksanaan Pembelajaran Bagi Guru Sekolah Dasar. Social,
Humanities, and Educational Studies (SHES): Conference Series, 6(1), 680—
688.

Schumacher, C. S., & Siegel, M. J. (2015). 2015 CUPM Curriculum Guide to
Majors in the Mathematical Sciences. Mathematical Association of America.

Setiadi, D. R., Mulyana, E., & Asih, E. C. M. (2019). Learning trajectory of three

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



288

dimensions’ topic through analytical geometry approach. In A. R.R., S. null,
N. AB.D, S. null, A. A.G.,, & P. I. (Eds.), Journal of Physics: Conference
Series (Vol. 1157, Issue 3). |Institute of Physics Publishing.
https://doi.org/10.1088/1742-6596/1157/3/032109

Setiadi, D. R., Suryadi, D., & Mulyana, E. (2017). Didactical Design Enrichment
of Angle in Geometry. InR. L.S.,N. A.B.D.,R. null, & A. A.G. (Eds.), Journal
of Physics: Conference Series (Vol. 895, Issue 1). Institute of Physics
Publishing. https://doi.org/10.1088/1742-6596/895/1/012060

Simon, M. A. (2020). Reconstructing Mathematics Pedagogy from a Constructivist
Perspective. Journal for Research in Mathematics Education, 26(2), 114-145.
https://doi.org/10.5951/jresematheduc.26.2.0114

Simon, M. A., & Tzur, R. (2004). Explicating the Role of Mathematical Tasks in
Conceptual Learning: An Elaboration of the Hypothetical Learning
Trajectory. In Mathematical Thinking and Learning (\Vol. 6, Issue 2, pp. 91—
104). Routledge. https://doi.org/10.1207/s15327833mtl0602_2

Smith, D. E. (1958). History of mathematics Dover publications. New York.

Son, J. W. (2013). How preservice teachers interpret and respond to student errors:
Ratio and proportion in similar rectangles. Educational Studies in
Mathematics, 84(1), 49-70. https://doi.org/10.1007/s10649-013-9475-5

Sowder, J., Armstrong, B., Lamon, S., Simon, M., Sowder, L., & Thompson, A.
(1998). Educating teachers to teach multiplicative structures in the middle
grades. Journal of Mathematics Teacher Education, 1(2), 127-155.

Speziale, H. S., Streubert, H. J., & Carpenter, D. R. (2011). Qualitative research in
nursing: Advancing the humanistic imperative. Lippincott Williams &
Wilkins.

Sugiarni, R., Herman, T., Juandi, D., & Supriyadi, E. (2022). Hypothetical Learning
Trajectory in Scientific Approach on Material Direct Proportion: Context of
Rice Farmers’ Activities Pandanwangi Cianjur. JTAM (Jurnal Teori Dan ...,
6(4), 915-925. https://doi.org/hhhhhhh

Sugiyono. (2016). Metode Penelitian dan Pengembangan (Research and
Development/R&D). Bandung: Alfabeta, 334.

Suherman, Erman, et al. (2003). Strategi Pembelajaran Matematika Kontemporer.
Bandung: PT Remaja Rosdakarya. Bandung: Jica.

Sumiaty, E., & Dedy, E. (2019). Didactical design work sheet of complex variable
function based on epistemology, didactical, and learning trajectory to enhance
student’s ability for representation and communication. In Journal of Physics:
Conference Series (Vol. 1280, Issue 4). https://doi.org/10.1088/1742-
6596/1280/4/042033

Supriadi, S. (2019). Didactic design of sundanese ethnomathematics learning for
primary school students. International Journal of Learning, Teaching and
Educational Research, 18(11), 154-175.

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



289

https://doi.org/10.26803/ijlter.18.11.9

Supriadi, S., & Arisetyawan, A. (2020). Didactical design of Sundanese
ethnomathematics learning with Endog-endogan and Engklek games in
primary school. In Journal of Physics: Conference Series (Vol. 1567, Issue 2).
https://doi.org/10.1088/1742-6596/1567/2/022087

Supriadi, S., Robiansyah, F., Wardana, D., Rahmanita, A., & Fatin, R. T. A. (2023).
Sundanese ethnomathematics in fractional number learning with engklek
games in pre service students: Didactical design findings. In Y. null, T. F., R.
R., & R. N.A. (Eds.), AIP Conference Proceedings (Vol. 2698). American
Institute of Physics Inc. https://doi.org/10.1063/5.0122420

Suryadi, D. (2010a). Metapedadidaktik dan Didactical Design Research (DDR):
Sintesis Hasil Pemikiran Berdasarkan Lesson Study. Teori, Paradigma,
Prinsip, Dan Pendekatan Pembelajaran MIPA Dalam Konteks Indonesia, 55—
75.

Suryadi, D. (2010b). Penelitian Pembelajaran Matematika Untuk Pembentukan
Karakter Bangsa. Seminar Nasional Matematika Dan Pendidikan Matematika
Yogyakarta, 1(November), 1-14.

Suryadi, D. (2019a). Ontologi dan Epistemologi dalam Penelitian Desain Didaktis
(DDR). Landasan Filosofis Penelitian Desain Didaktis (DDR).

Suryadi, D. (2019b). Penelitian Desain Didaktis (DDR) dan Implementasinya (pp.
1-121). Bandung: Gapura Press.

Suryadi, D. (2019c). Penelitian Desain Didaktis (DDR) dan Implementasinya.
Seminar Nasional Pendidikan Matematika. Yogyakarta: Universitas Ahmad
Dahlan, 1-121.

Tamba, K. P. (2022). Digital Task Design Using Theory of Didactical Situation.
AIP Conference Proceedings, 2566(1). https://doi.org/10.1063/5.0114199

Thomas, E., & Magilvy, J. K. (2011). Qualitative rigor or research validity in
qualitative research. Journal for Specialists in Pediatric Nursing, 16(2).

Toluk-Ucar, Z., & Bozkus, F. (2018). Elementary School Students’ and Prospective
Teachers” Proportional Reasoning Skills. International Journal for
Mathematics Teaching and Learning, 19(2), 205-222.

Valverde, G., & Castro, E. (2012). Prospective elementary school teachers’
proportional reasoning. PNA. Revista de Investigacion En Didactica de La
Matematica, 7(1), 1-19.

Van de Walle, J. A, Karp, K. S., & Bay-Williams, J. M. (2022). Elementary and
Middle School Mathematics: Teaching Developmentally.

Van Dooren, W., Chen, L., & Verschaffel, L. (2013). The relationship between
students’ problem posing and problem solving abilities and beliefs: A small-
scale study with Chinese elementary school children. Frontiers of Education
in China, 8(1), 147-161. https://doi.org/10.3868/110-002-013-0010-5

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



290

Vygotsky, L. S. (2012). Mind in Society: Development of Higher Psychological
Processes. Harvard University Press.

Wahyuningrum, A. S., Suryadi, D., & Turmudi, T. (2019). Learning Obstacles
among Indonesian Eighth Graders on Ratio and Proportion. In Journal of
Physics: Conference Series (Vol. 1320, Issue 1). https://doi.org/10.1088/1742-
6596/1320/1/012046

Wahyuningrum, A. S., Suryadi, D., & Turmudi, T. (2022). Students’ Prior
Knowledge as an Ontogenic Obstacle on the Topic of Ratio and Proportion.
Jurnal Pendidikan Matematika, 17(1), 55-68.
https://doi.org/10.22342/jpm.17.1.18866.55-68

Walle, J. A. Van de, Karp, K. S., & Bay-Williams, J. M. (2013). Elementary and
Middle School Mathematics. In Elementary and Middle School Mathematics
Teachin Developmentally. Pearson Education UK London.

Walsh, K., Drake, G., & Holston, S. (2022). Teacher Prep Review: Preparation for
Teaching Elementary Mathematics. National Council on Teacher Quality.

Ward, D. H. (2001). Proportional smile design using the recurring esthetic dental
(red) proportion. Dental Clinics of North America, 45(1), 143-154.
https://doi.org/10.1016/s0011-8532(22)00473-6

Wardani, K. D., & Prahmana, R. C. I. (2021). Learning Direct and Inverse
Proportion Using Pen and Money for Slow-Leaners. Indonesian Research
Journal in Education [IRJE], 5(1), 63-84.
https://doi.org/10.22437/irje.v5i1.10302

Wijaya, A. P., Yunarti, T., & Coesamin, M. (2019). The analyzing of students’
learning obstacles in understanding proportion. In Journal of Physics:
Conference Series (Vol. 1280, Issue 4). https://doi.org/10.1088/1742-
6596/1280/4/042022

Wijayanti, D., & Aufa, D. N. (2020). Picturing Textbook on Exponent Equations
Based on Praxeology Organization. 2nd Social and Humaniora Research
Symposium (SoRes 2019), 494-498.
https://doi.org/10.2991/assehr.k.200225.107

Yakub, R. D., Halimah, A., & Angriani, A. D. (2019). Pengembangan Perangkat
Pembelajaran Matematika Berbasis Kontekstual. In Alauddin Journal of
Mathematics  Education (Vol. 1, Issue 2). Penerbit NEM.
https://doi.org/10.24252/ajme.v1i2.10968

Zagzebski, L. (2017). What is Knowledge? In The Blackwell Guide to Epistemology
(pp. 92-116). https://doi.org/https://doi.org/10.1002/9781405164863.ch3

Zulkarnain, 1., Hidayanto, T., Zhang, P., Brown, A., Joseph, M., He, , ... Sukamto,
I. (2020). Learning as a critical encounter with the other: prospective teachers
conversing with the history of mathematics. Journal of Physics: Conference
Series, 11(1), 171-184. https://doi.org/10.1007/s11858-022-01393-z

Rani Sugiarni, 2024

DESAIN DIDAKTIS MATERI PERBANDINGAN PADA MATEMATIKA SEKOLAH UNTUK MAHASISWA
CALON GURU

Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu





